Abstract. Various phenomena in particle physics suggest that two quarks in the proton can form diquarks -bound two quark objects inside the nucleons. The crucial tests of the diquark models are given by the processes with high momentum transfers. This short review tries to summarize the present status of the diquark hypothesis in large transverse momentum (PT) collisions at high energies. The data, mainly from the Split Field Magnet detector at the Intersecting Storage Rings at CERN, show abundant proton production at medium values of PT with properties which cannot be explained by the standard parton models.
Introduction
An interesting question concerning the proton structure is whether two quarks in the proton behave collectively, forming bound two-quark objects inside the nucleons. Such diquark concept was introduced in 1966 [1] and from then it was applied in various models of elementary particles phenomena [2] . Although some properties of the diquarks can he tested in "soft", small momentum transfer phenomena, the crucial test of the diquark model is given by the "hard" processes with high momentum transfers. If a diquark is really a tightly bound system of two quarks, it can participate in deep inelastic reactions of leptons and hadrons as a quasi elementary particle. The scattering of diquarks should lead to the substantial production of baryons in certain regions of phase space in leptonnucleon and in nucleon-nucleon reactions.
This short review tries to summarize the present status of the diquark hypothesis in large transverse momentum (PT) proton-proton collisions at high energies. The data come mainly from the Split Field Magnet (SFM) detector at the Intersecting Storage Rings (ISR) at CERN. In sec. 2 the properties of inclusive proton production at large PT in high energy pp collisions are described. Sec. 3 provides more quantitative description of the data with the simple diquark model. In sec. 4 the independent evidence for the diquark scattering is shown in the data on the correlations of particles in events with high PT proton production. Conclusions are given in sec. 5.
Inclusive proton production
Scatterings of protons with large four momentum transfers (Q2) allow the study of the parton structure of protons [3] . Initial protons can be considered as two beams of quarks and gluons. In a hard collision , two partons interact elastically by the exchange of a gluon. The scattered partons fragment into hadrons and give rise to two jets of particles with high transverse momentatrigger and away jets. The remaining spectator partons do not interact and they fragment into two other jets with low PT particles. Such proton-proton collisions show the characteristic four jet structure [4] . The fragmentation of partons into particles can be treated to a fairly good approximation as an independent process described by universal fragmentation functions.
If events with hard collisions of protons are selected in a detector by a requirement of one high PT particle, the sample of events will be biased. From all the configurations of fragmenting high PT partons, the trigger will preferentially choose those with one particle much faster than the others in the trigger jet. Such a particle will be called a leading particle. At ISR energies, a leading particle takes on average about 70 % of the parent parton momentum [5] . For events with high PT particle trigger the distribution of particles in the trigger jet is no longer described by the universal fragmentation function. For such jets however, strong correlations between the quantum numbers of the parent parton and the type of the leading particle have been observed [6] . The identification of the leading particle allows very often the identification of the parent patton.
The reflection of such correlations is the ratio of the inclusive cross-sections for high PT production of positive and negative pions shown in Fig. 1 [7] . Since there are two u valence quarks and one d valence quark in a proton, we observe a(Tr +)/~,(~r ~) ~ 2 for higher values of pT, where the scattering of valence quarks is a dominant process. The decrease of a(r+)/a (Tr -) for smaller values of PT is explained by the contribution from gluons scattering and their fragmentation with equal probabilities into ~r + and 7r-.
Since the fragmentation of a parton is independent of the elementary pattonpatton scattering, the production of various leading particles should show a very similar dependence on kinematical variables if the particles come from the same type of parent parton. Considering only the dominant valence quark scattering shown in Fig. 2 , we can expect that the cross-sections ratios for high PT lr +, K + and p production will depend only weakly on transverse momenta and scattering angles. Their magnitudes should reflect the relative probabilities for creations of dd, sg and (ud)(~d) pairs during fragmentation of the u quark.
